Modifications by stretches of the mechanical response of isolated cerebral and extracerebral arteries to vasoactive agents.
Length-tension relationship was compared in helically cut strips of canine cerebral, coronary, mesenteric, renal, and femoral arteries. Tension developed progressively by increasing the stretch; with the same strain, a greater passive tension developed in cerebral than in extracerebral arteries. The peak active tension developed by serotonin (cerebral, coronary), norepinephrine (mesenteric, renal and femoral) or K+ (coronary) was obtained at a resting tension of 1.5 g (other than coronary) or 2.0 g (coronary). Papaverine (10(-4) M) caused a relaxation in cerebral arterial strips contracted with serotonin to a level lower than that prior to the addition of serotonin, the relaxation from the initial level of tension being related directly to the stretch applied. The relaxing effect of adenosine was related directly to stretches of cerebral arterial strips. It seems likely that a rise of intra-arterial pressure effects a greater increase in the wall stiffness in cerebral than in extracerebral arteries. The responsiveness to vasoconstricting and vasodilating agents of both cerebral and extracerebral arteries appears to increase when the arteries are distended.